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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a honeycomb structure with 
such advantages that a differing high performance complying with 
requirements per each honeycomb part can be exhibited and each 
honeycomb part is free from a shape non- matching or the local 
concentration of stress due to the presence of a joint material and 
further, the reliability is high during use. 

SOLUTION: This honeycomb structure 1 has a plurality of through Kf' 
holes 3 formed in the axial direction by a plurality of partition walls 2. 
In addition, the honeycomb structure 1 is constituted of a plurality of 
the honeycomb parts 10 and 1 1 formed of materials of different 
properties, the honeycomb parts 10 and 11 being directly joined 
together in one piece. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a honeycomb structure object. It consists of two or more ingredients of 
a different property in more detail, and it is the honeycomb structure object which has two or more different functions 
for every specific part, and is especially related with the suitable honeycomb structure object for heat sound engines, 
such as an emission-gas-purification system, a heat exchanger, a solid electrolyte cell, and a sound wave-motion 
cooling system, etc. 
[0002] 

[Description of the Prior Art] About an emission-gas-purification means, the catalyst object which supported the metal 
which has a catalyst function is conventionally used for the septum of ** honeycomb structure object. The through tube 
which is made to constitute the septum of an emission-gas-purification means to decompose components, such as a 
hydrocarbon in exhaust gas, a carbon monoxide, or nitrogen oxides, by the oxidation reduction reaction, and ** 
honeycomb structure object, with a porous material, and is formed by the septum in respect of the both ends to 
penetrate By considering as the structure which ******( e d) by one end face about the predetermined through tube, and 
******(ed) in respect of the other end about the residual through tube The adsorption layer which becomes the septum 
of uptake, the emission-gas-purification means to remove, and ** honeycomb structure object from a zeolite, activated 
carbon, etc. by the septum about the particulate matter in exhaust gas is prepared, and various attempts, such as an 
emission-gas-purification means to adsorb and remove the hydrocarbon component in exhaust gas etc., are made. 
[0003] Moreover, with exhaust gas toughening of regulations etc., the higher purification engine performance is called 
for and the emission-gas-purification system which combined a different emission-gas-purification means mentioned 
above as one of the attempts according to the request is developed in recent years. 

[0004] For example, the honeycomb structure object which joined the honeycomb structure object and the bell shape 
honeycomb structure object of the shape of a cylinder of different septum thickness and a eel consistency to JP,7- 
232084,A with the ceramic jointing material for corrugated fibreboard is indicated. 

[0005] However, with this honeycomb structure object, separately, both configuration was made to agree in a precision 
and, moreover, each honeycomb structure object needed to be manufactured. For this reason, while the production 
process became complicated and the manufacturing cost became high, it was easy to produce the slack of the joint 
resulting from the mismatching of both configuration, a blank, etc. 

[0006] Moreover, with this honeycomb structure object, it was easy to concentrate stress on a joint, and there was a 
problem of being easy to produce the slack of a joint, a blank, etc., by a mechanical shock, thermal impacts, etc. in the 
case, such as transportation between processes, grant of a catalyst or adsorption material, canning, or real use. 
[0007] On the other hand, the honeycomb structure object with which the catalyst object and the filter are directly 
united with WO01/04466 official report is indicated. 

[0008] However, the present condition was constituted from this honeycomb structure object by the ingredient which 
has the same property with the whole honeycomb structure object, although the catalyst object's differed in the engine 
performance called for greatly from the filter, since the technique of manufacturing to coincidence what consists of an 
ingredient of a different property about the honeycomb structure object of the quality of the ceramics in one was not 
developed conventionally. 

[0009] That is, although the point that the optimal ingredient constituted from this honeycomb structure object 
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according to the engine performance called for as a catalyst object and a filter was not taken into consideration at all 
but made the function as a catalyst object and a filter have, they were not a catalyst object and the thing which can fully 
demonstrate the original engine performance called for as a filter. 
[0010] 

[Problem(s) to be Solved by the Invention] This invention is made in view of an above-mentioned technical problem, 
can demonstrate different high engine performance according to a demand for every honeycomb section, moreover, 
does not have concentration of the local stress by existence of the configuration mismatching of each honeycomb 
section or a jointing material for corrugated fibreboard, and aims at offering a reliable honeycomb structure object in 
the cases at the time of use etc. Moreover, this invention aims at offering the manufacture approach that the honeycomb 
structure object which has such an outstanding property can be manufactured by low cost according to a simple and 
positive stroke. 
[0011] 

[Means for Solving the Problem] He completed the header and the honeycomb structure object of this invention for the 
problem mentioned above being solvable by joining each honeycomb section directly, without minding a jointing 
material for corrugated fibreboard while he constituted with the ingredient of a different property according to the 
engine performance called for for each [ have a different function ] honeycomb section of every, when the artificer of 
this invention inquired wholeheartedly that the above-mentioned purpose should be attained. Moreover, the artificer of 
this invention completed the header and the manufacture approach of this invention for the ability of such a honeycomb 
structure object to be manufactured simply and certainly by carrying out extrusion molding of two or more plastic 
matters which consist of an ingredient with which the properties after baking differ to coincidence. 
[0012] That is, the honeycomb structure object which according to this invention is a honeycomb structure object by 
which two or more through tubes are formed in shaft orientations by two or more septa, and is characterized by being 
constituted by two or more honeycomb sections which consist of an ingredient of the property that honeycomb 
structure objects differ, and for these two or more honeycomb sections joining directly, and unifying them, respectively 
is offered. 

[0013] It is desirable that the honeycomb section of ** two [ consisting of the ingredient of everything but a property / 
differing / preparing in a periphery / surrounding a central field and adjoining the honeycomb section of ** one / 
consisting of the ingredient of one of a property / differing / preparing two or more honeycomb / consisting of an 
ingredient / section in a central / including the medial axis of a honeycomb structure object / field / field ] of a property 
[ differing in this invention ] constitutes. 

[0014] Moreover, in this invention, it is desirable that the ingredient which constitutes two or more honeycomb sections 
is different in porosity, average pore size, or at least one sort of properties of water absorption. Under the present 
circumstances, as for the ingredient which constitutes two or more honeycomb sections, it is desirable that porosity is 5 
- 80%, it is desirable that average pore size is 0.5-100 micrometers, and it is desirable that water absorption is 1 - 95%. 
[0015] Moreover, in this invention, it is also desirable to constitute a honeycomb structure object further by two or 
more honeycomb sections which are different among that cellular structure in at least one sort of a eel consistency, 
septum thickness, or the cross section configuration of the direction of a path in a through tube, and it is desirable that 
two or more honeycomb sections from which the cellular structure is different are prepare substantially corresponding 
to two or more honeycomb sections which consist of an ingredient of a different property in this case. 
[0016] In this invention, as for two or more honeycomb sections from which the cellular structure is different, it is 
desirable to have 0.155 to 3.101 eel / eel consistency of mm2 (100-2000 eel / square inch), and it is desirable to have 
the septum thickness which is 25-500 micrometers. 

[0017] In addition, in this invention, at least one sort chosen from the group which consists of cordierite, silicon 
carbide, silicon nitride, an alumina, a mullite, lithium aluminium silicate, aluminum titanate, and a zirconia as an 
ingredient which constitutes two or more honeycomb sections can be used. 

[0018] Moreover, in this invention, if the engine performance as a catalyst object is given If the engine performance as 
adsorbent is given to the septum of a part of [ at least ] honeycomb sections that what is necessary is just to support the 
metal which has catalyst ability If uptake and the engine performance as a filter to remove are given, the particulate 
matter contained in the septum of a part of [ at least ] honeycomb sections in dust-containing fluid that what is 
necessary is just to prepare the adsorption layer which has hydrocarbon adsorption capacity What is necessary is to 
make the septum which has filtration ability constitute a part of [ at least ] honeycomb sections, to stop one edge about 
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a through tube predetermined in the both-ends side where a through tube penetrates the through tube formed by the 
septum which has this filtration ability, to stop the other-end section and just to ****** about a residual through tube. 
[0019] On the other hand, according to this invention, it is. The raw material which uses a ceramic ingredient as a 
principal component, As a raw material which is the manufacture approach of the honeycomb structure object which 
kneads a medium, obtains a plastic matter and carries out extrusion molding of this plastic matter, and uses a ceramic 
ingredient as a principal component Two or more of these raw materials are kneaded with a medium at kneading- 
machine guard different, respectively using two or more raw materials with which the properties after baking differ. 
Two or more plastic matters from which the property after baking differs are obtained, and the manufacture approach 
of the honeycomb structure object characterized by extruding and making them into coincidence after introducing two 
or more of these plastic matters into the location where mouthpieces differ, respectively is offered. 
[0020] The approach of introducing into a mouthpiece the compound plastic matter which made two or more plastic 
matters one as a means which extrudes and makes them coincidence in the manufacture approach of this invention after 
introducing two or more plastic matters into the location where mouthpieces differ, respectively, and extruding and 
making two or more plastic matters coincidence is desirable. 

[0021] Under the present circumstances, a compound plastic matter has the desirable thing which comes to arrange 
other at least one or more plastic matters in which the property after baking differs from the plastic matter of 1 in the 
perimeter of the plastic matter of 1 which consists of an ingredient of 1. 

[0022] Moreover, the approach of carrying out extrusion molding of them to coincidence by extruder style different, 
respectively, as other means which extrude and make them coincidence in the manufacture approach of this invention 
after introducing two or more plastic matters into the location where mouthpieces differ, respectively, after introducing 
two or more plastic matters into the location where mouthpieces differ is also desirable. 

[0023] Under the present circumstances, although the extruder style of a syringe type may be used as an extruder style, 
it is desirable by considering as the extruder style of a screw type to perform continuously extrusion of the plastic 
matter obtained by kneading with the raw material and medium which use a ceramic ingredient as a principal 
component, and kneading according to a series of processes. 

[0024] Moreover, in the manufacture approach of this invention, it is desirable that the raw material which uses a 
ceramic ingredient as a principal component is different in the property after baking chosen from at least one sort of 
porosity, average pore size, or water absorption. 

[0025] Moreover, it is also desirable to use the thing into which the plastic matter of the property that at least one sorts 
of a cell block pitch, slit width, or the vertical cross-section configuration over the direction of extrusion of a cell block 
differ as a mouthpiece is introduced and which is substantially different for every part. 
[0026] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained concretely, referring to 
a drawing. 

[0027] As shown in drawing 1 , by two or more septa 2, two or more through tubes 3 are formed in shaft orientations, 
and the honeycomb structure object 1 of this invention is constituted by two or more honeycomb sections 10 and 1 1 
which consist of an ingredient of the property that the honeycomb structure objects 1 differ, and two or more 
honeycomb sections 10 and 1 1 of a parenthesis join directly, respectively, and it is unified. 

[0028] The high engine performance from which each honeycomb sections 10 and 1 1 differ by this according to the 
engine performance called for can be demonstrated, moreover, there is no local stress concentration by existence of the 
configuration mismatching of each honeycomb sections 10 and 1 1 and a jointing material for corrugated fibreboard, 
and the dependability in the time of use etc. can be raised. Hereafter, it explains concretely. 
[0029] In this invention, at least one sort chosen from the group which consists of cordierite, metal silicon, silicon 
carbide, silicon nitride, an alumina, a mullite, lithium aluminium silicate, aluminum titanate, and a zirconia as an 
ingredient which constitutes two or more honeycomb sections 10 and 1 1 can be mentioned. 

[0030] Moreover, it is desirable to be able to mention porosity, average pore size, water absorption, or the specific heat, 
and to differ in this invention as a property of the ingredient which constitutes the honeycomb sections 10 and 11, 
according to the engine performance asked for at least one sort of these properties in each honeycomb sections 10 and 
11, for example. 

[003 1] For example, in the honeycomb section 10 used as a catalyst object or adsorbent, it is more desirable that it is 
desirable to make average pore size to 1-80 micrometers, and to make water absorption into 1 - 40% for porosity 20 to 
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40%, and make average pore size to 1-60 micrometers, and it makes water absorption 4 - 35% for porosity 25 to 35%. 
[0032] Moreover, it is more desirable that it is desirable to set porosity and to set average pore size to 5-45 micrometers 
40 to 80% in the honeycomb section 1 1 used as a filter, and set porosity and it sets average pore size to 10-40 
micrometers 40 to 70%, for example. 

[0033] Moreover, even if it is the honeycomb sections 10 and 1 1 which give what kind of engine performance, when 
lightweight-izing of the honeycomb structure object 1 and reinforcement are taken into consideration, it is more 
desirable that it is desirable respectively to make average pore size to 0.5-100 micrometers, and to make water 
absorption into 1 - 95% for porosity 5 to 80%, and make average pore size to 1-60 micrometers, and it makes water 
absorption 4 - 92% for porosity 25 to 70%, respectively. 

[0034] Though the material properties of each honeycomb sections 10 and 1 1 were made to differ and the same 
ingredient is made to constitute each honeycomb sections 10 and 1 1 by making it constitute with each honeycomb 
section 10 and a different ingredient for every 1 1, material properties were made to differ in this invention. As a case of 
the latter, it can consider as such a honeycomb structure object by being able to mention the thing which made porosity 
differ from pore size etc., for example, adding a crystal growth assistant, ostomy material, etc. in a raw material, for 
example, making it constitute from an ingredient of the same class. 

[0035] Two or more honeycomb sections 12 and 13 from which at least one sort in the cellular structure, such as a eel 
consistency, septum thickness, or a cross-section configuration of the direction of a path in a through tube, differs can 
also be made to constitute further in the honeycomb structure object 1 of this invention according to the engine 
performance of each honeycomb sections 12 and 13 called for, as shown in drawing 2 and drawing 3 . 
[0036] for example, in the honeycomb section used as a catalyst object or adsorbent A eel consistency, respectively 
0.465 to 3.101 eel / mm2 (300-2000 eel / square inch), The cross-section configuration of the direction [ in / for septum 
thickness / 25-300 micrometers and a through tube ] of a path A triangle, It is desirable a square, a hexagon, or to 
suppose that it is circular, and it is more desirable to set 0.930 to 3.101 eel / mm2 (600-2000 eel / square inch), and 
septum thickness to 25-100 micrometers for a eel consistency, respectively. 

[0037] moreover, for example, in the honeycomb section used as a filter A eel consistency, respectively 0.155 to 0.620 
eel / mm2 (100-400 eel / square inch), The cross-section configuration of the direction [ in / for septum thickness / 100- 
500 micrometers and a through tube ] of a path A triangle, Considering as a square or a hexagon is desirable, and it is 
more desirable respectively to use the cross-section configuration of the direction [ in / for 0.236 to 0.465 eel / mm2 
(150-300 eel / square inch), and septum thickness / in a eel consistency / 200-300 micrometers and a through tube ] of a 
path as a square. 

[0038] Moreover, if lightweight-izing of the honeycomb structure object 1 and reinforcement are taken into 
consideration even if it is the honeycomb section which gives what kind of engine performance A eel consistency, 
respectively 0.155 to 3.101 eel / mm2 (100-2000 eel / square inch), It is desirable to set septum thickness to 25-500 
micrometers, and it is more desirable respectively to set 0.236 to 3.101 eel / mm2 (150-2000 eel / square inch), and 
septum thickness to 25-300 micrometers for a eel consistency. Moreover, as a cross-section configuration of the 
direction of a path of a through tube, a triangle, a square, a hexagon, an ellipse form, or a round shape can be 
mentioned, for example. 

[0039] It is not necessary to necessarily form two or more honeycomb sections 12 and 13 from which the cellular 
structure differs in this invention as shown in drawing 2 corresponding to two or more honeycomb sections 10 and 1 1 
which consist of an ingredient of a different property, and they may form two or more honeycomb sections 10 and 1 1 
from which the cellular structure differs, and two or more honeycomb sections 12 and 13 which consist of an ingredient 
of a different property by part different, respectively. 

[0040] But in order to demonstrate the high engine performance called for in each honeycomb section, as shown in 
drawing 3 , it is desirable to form two or more honeycomb sections 12 and 13 of the cellular structure which is made to 
correspond to two or more honeycomb sections 10 and 1 1 which consist of an ingredient of a different property 
mentioned above substantially, and is different. 

[0041] It is more desirable that they are less than seven eels, it is desirable that the difference of the boundary of each 
honeycomb sections 10 and 1 1 which specifically consists of an ingredient of a different property, and the boundary of 
each honeycomb sections 12 and 13 which established the different cellular structure is less than ten eels, and it is [ it is 
still more desirable that they are less than five eels, and ] desirable that they are especially less than three eels. 
[0042] What is necessary is for there to be especially no limit and just to prepare it in a suitable location suitably in the 
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honeycomb structure object 1 of this invention, according to a design, engine performance, etc. which are called for 
about in what kind of location two or more honeycomb sections 10 and 1 1 which consist of an ingredient of a different 
property are formed. 

[0043] For example, a thing [ making the honeycomb section 10 of ** two / consisting of the ingredient of everything 
but a property / differing / preparing in a periphery / surrounding and adjoining / field / constitute the honeycomb 
section 1 1 of ** one / consisting of the ingredient of one of a property / differing / preparing two or more honeycomb / 
consisting of an ingredient / sections 10 and 1 1 of a property / differing, as showing in drawing 1 / in a central / 
including the medial axis of a honeycomb structure object / field /, and a central field ] can mention. 
[0044] As shown in drawing 4 , moreover, as other operation gestalten The first honeycomb section 1 1 which is 
prepared in the field which consists two or more honeycomb sections 10 and 1 1 which consist of an ingredient of a 
different property of two or more shape of a cylindrical shape located in the medial axis of the honeycomb structure 
object 1, and parallel at spacing with an equal abbreviation and which consists of an ingredient of 1 of a different 
property, The thing which made the field which consists of two or more shape of this cylindrical shape constitute by the 
second honeycomb section 10 which is prepared in the periphery field which surrounds and adjoins, and which consists 
of other ingredients of a different property can be mentioned. 

[0045] Furthermore, the first honeycomb section 1 1 which consists of an ingredient of 1 of a different property 
prepared in one field at the time of dividing the honeycomb structure object 1 into two at shaft orientations as other 
operation gestalten as shown in drawing 5 , What is constituted by the second honeycomb section 10 which consists of 
other ingredients of a different property prepared in the field of another side; as shown in drawing 6 What is constituted 
by the first honeycomb section 1 1 which is prepared in the field of the pair located in the vertical angle at the time of 
quadrisecting the honeycomb structure object 1 into shaft orientations, respectively, and which consists of an ingredient 
of 1 of a different property, and the second honeycomb section 10 which consists of other ingredients of a different 
property can be mentioned. 

[0046] As shown in drawing 1 , and 4-6, two or more honeycomb sections 10 and 1 1 mentioned above join the 
honeycomb structure object 1 of this invention directly, respectively, and it is unified. 
[0047] The stress which concentrates each honeycomb sections 10 and 1 1 on the thing which consists of the 
homogeneous main crystal, then a joint by this can be reduced, and shock resistance, thermal shock resistance, etc. can 
be raised. Moreover, what was manufactured separately does not need to be referred to as doubling a dimension and 
joining, and a production process can be simplified. Furthermore, the effective sectional area of the part which does not 
require a joint, and a honeycomb structure object can be increased. 

[0048] In addition, suppose that it states by the manufacture approach of this invention mentioned later about the 
approach of joining two or more honeycomb sections 10 and 1 1 directly, and unifying. 

[0049] It is desirable to prepare various addition products in each honeycomb sections 10 and 1 1 mentioned above with 
the honeycomb structure object 1 in this invention according to the engine performance called for. 
[0050] For example, if it is the case where the engine performance as catalyst support is given, and it will be desirable 
to support the metal which has catalyst ability to the septum 3 of the honeycomb sections 10 and 1 1 which give that 
engine performance and it will have and carry out the metal of the catalyst ability to it in this case, Pt, Pd, Rh, etc. can 
be mentioned, for example. 

[0051] Similarly, when giving the engine performance as adsorbent, such as a hydrocarbon, it is desirable to prepare 
the adsorption layer which adsorbs a hydrocarbon etc. in the septum 3 of the honeycomb sections 10 and 1 1 which give 
the engine performance. Under the present circumstances, the layer which can mention the layer which consists of a 
zeolite, activated carbon, etc. as an adsorption layer, for example, and consists of a zeolite in respect of thermal 
resistance especially is desirable, moreover - as a zeolite — a natural article and synthetic compounds - although 
anything can be used, a Si/aluminum mole ratio has 40 or more desirable things, for example, can mention ZSM-5, 
USY, beta-zeolite, mordenite, Silicalite, metallosilicate, etc. suitably. In addition, in order to adsorb the hydrocarbon of 
various molecule sizes etc., as for these zeolites, it is desirable to combine two or more sorts and to use. 
[0052] furthermore, in giving the engine performance as a filter The through tube 3 formed by the septum which shall 
have the filtration ability which consists of an ingredient which has the property which mentioned above the septum 3 
of the honeycomb sections 10 and 1 1 which give that engine performance, and has this filtration ability in respect of the 
both ends which a through tube 3 penetrates What ******( e d) by one end face about the predetermined through tube, 
and ******( e d) i n respect of the other end about the residual through tube is desirable. Thereby, the particulate matter 
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contained in dust-containing fluid can be used as uptake and a filter to remove. 

[0053] In addition, it cannot be overemphasized that each honeycomb sections 10 and 1 1 in this invention should just 
give various engine performance not only according to these engine performance but according to its application. 
[0054] Moreover, in the honeycomb structure object 1 of this invention, there is especially no limit about the 
configuration of the structure itself, and configurations, such as polygons, such as a triangle, a rectangle, a square, a 
rhombus, and a trapezoid, an ellipse, circular, a truck circle configuration, a half-ellipse form, or a hemicycle, can be 
applied according to a design etc. 

[0055] Next, the manufacture approach of the honeycomb structure object of this invention is explained. By kneading- 
machine style which is different in two or more of these ingredients using what consists of two or more ingredients 
with which the properties after baking differ as a raw material which uses a ceramic ingredient as a principal 
component, respectively, after kneading the manufacture approach of the honeycomb structure object of this invention 
with a medium, obtaining two or more plastic matters and introducing two or more of these plastic matters into the 
location where mouthpieces differ, respectively, it extrudes two or more plastic matters to coincidence, and it carries 
out. 

[0056] According to the manufacture approach of such this invention, the honeycomb structure object of this invention 
which joined directly each honeycomb section from which the property after baking differs, and was unified can be 
manufactured by low cost according to a simple and positive process. Hereafter, it explains concretely. 
[0057] First, by the manufacture approach of this invention, two or more raw materials with which the properties after 
baking differ are used as a raw material which uses a ceramic ingredient as a principal component. 
[0058] As a raw material which uses a ceramic ingredient as a principal component For example, metal silicon, silicon 
carbide, titanium, a zirconium, boron carbide, Titanium carbide, zirconium carbide, silicon nitride, boron nitride, 
alumimium nitride, An aluminum oxide, a zirconium dioxide, a mullite, a cordierite-ized raw material, What is 
necessary is to be able to mention what contains the ingredient of at least 1 chosen from aluminum titanate, sialon, a 
kaolin, talc, an aluminum hydroxide, fused silica, and the group that consists of a quartz as a principal component, and 
just to choose suitably after sintering according to the engine performance called for. Moreover, it is good also as a raw 
material corresponding to the engine performance called for after sintering by making other ingredients, such as a 
crystal growth assistant and ostomy material, contain further as an additive. In addition, it cannot be overemphasized as 
an additive that a dispersant, a binder, etc. may be made to contain. 

[0059] It is desirable to be able to mention porosity, average pore size, water absorption, or the specific heat, and to use 
the raw material which is different by at least one sort of these properties by this invention, for example as a property 
after baking of the raw material which uses a ceramic ingredient as a principal component. The range of the request in 
these properties is the same as that of what was shown with the honeycomb structure object of this invention, and it is 
desirable to prepare a raw material so that such a property may be acquired after sintering. 

[0060] In addition, as a raw material of a part used as a catalyst object, adsorbent, or a filter, what uses cordierite, SiC, 
etc. as a principal component can be mentioned. 

[0061] By the manufacture approach of this invention next, by kneading-machine style which is different in the 
ingredient with which the properties after baking differ, respectively, it kneads with a medium etc. and two or more 
plastic matters are obtained. 

[0062] In this invention, although there is especially no limit about a kneading-machine style, for example, you may 
knead using a vacuum kneading machine, it is desirable from the point of a productivity drive to extrude with a 
kneading process and to perform a process continuously at a series of processes using the extruder style of the screw 
type mentioned later. 

[0063] Moreover, what is necessary is for there to be especially no limit and just to use a desirable thing suitably in this 
invention, according to the raw material mentioned above about a medium. 

[0064] After introducing two or more plastic matters from which the property after obtained baking differs into the 
location where mouthpieces differ, respectively, two or more plastic matters are extruded and fabricated by the 
manufacture approach of this invention next to coincidence. 

[0065] The compound plastic matter which unified two or more plastic matters from which the property after baking 
differs as a means which extrudes and makes them coincidence after introducing two or more plastic matters from 
which the property after obtained baking differs into the location where mouthpieces differ, respectively can be 
produced, and the approach of carrying out extrusion molding of this compound plastic matter can be mentioned. 
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Under the present circumstances, this compound plastic matter can be obtained in the plastic matter 20 of 1 around 
[ which consists of an ingredient of 1 ] the plastic matter 20 of 1 by arranging other at least one or more plastic matters 
21 from which the property after baking differs, and making them into one, as shown in drawing 7 . In such a 
compound plastic matter 22, the honeycomb structure object which joined directly the honeycomb section which 
consists of an ingredient of a simply different property at extruder guard of one syringe type can be acquired. 
[0066] In addition, when preparing the first honeycomb section prepared in the central field mentioned above, and the 
second honeycomb section prepared in a periphery field in the location which makes the medial axis of a honeycomb 
structure object approximately concentric, the plastic matter 20 of 1 which consists of an ingredient of 1, and the plastic 
matter of 1 prepared in the perimeter should just form other plastic matters 21 which consist of an ingredient with 
which the properties after baking differ in the location used as approximately concentric. 

[0067] Moreover, in order to manufacture a honeycomb structure object by extrusion molding in this invention, as for 
the compound plastic matter 22 mentioned above, it is desirable that the laminating of each plastic matters 20 and 21 
which consist of an ingredient with which the properties after baking differ in the perpendicular direction over the 
direction of extrusion is carried out. Moreover, in order to raise the moldability in the case of extrusion molding, it is 
desirable to make small two or more plastic matters 20 from which the property after baking differs, and the gap which 
it is between 21, and to join it closely. 

[0068] As other means which extrude and make them coincidence after introducing two or more plastic matters which 
consist of an ingredient of an acquired different property into the location where mouthpieces differ, respectively, two 
or more plastic matters from which the property after baking differs can be introduced into the location where 
mouthpieces differ by extruder style different, respectively, and the approach of extruding and making it into 
coincidence can be mentioned. 

[0069] As shown in drawing 8 (a) and (b), the extruder styles 18 and 19 of two or more syringe types are specifically 
used as an extruder style. By supplying two or more plastic matters 20 and 21 from which the property after baking 
differs in the extruder style 18 of each syringe type, and 19, and carrying out by synchronizing the extrusion process in 
each extruder styles 18 and 19 As shown in the approach of extruding and making each plastic matters 20 and 21 
coincidence or drawing 9 (a), and (b) As an extruder style, using the extruder styles 16 and 17 of two or more screw 
types by carrying out by synchronizing the process [ medium / in each extruder styles 16 and 17 / the raw material and 
medium ] of kneading, and the process of the extrusion of the plastic matter obtained by kneading The approach of 
extruding and making each plastic matters 20 and 21 coincidence can be mentioned. 

[0070] The latter approach using the extruder styles 16 and 17 of a screw type is desirable at the point which can 
perform continuously extrusion of the plastic matter obtained by kneading with a raw material and a medium, and 
kneading, and can make productivity very high especially. 

[0071] Moreover, as arrangement of an extruder style, as shown in drawing 10 (a) and (b), at least each part which 
introduces each plastic matter from which the property after baking in a mouthpiece 25 differs can respond for every 
[ 26 and ] 27, and what arranged each extruder styles 16 and 17 can be mentioned, for example. But as shown in 
drawiiig.9 (a) and (b), it is also desirable to open the extruder style 17 and the specific part of a mouthpiece 25 for free 
passage to the extruder style 17 of at least 1, to form in it the guide section 28 which introduces a plastic matter into the 
specific part of a mouthpiece 25, and to arrange each extruder styles 16 and 17 in it freely according to a design etc. In 
addition, at extruder guard 17 which formed this guide section 28, the design of the extruder style itself can also be 
made very simple. 

[0072] In this invention , although there be especially no limit about the configuration and structure of the mouthpiece 
to be use , when , prepare two or more honeycomb sections from which the cellular structures , such as a eel 
consistency , septum thickness , or a cross section configuration in the direction of a path of a through tube , differ for 
example , it be desirable to make different at least one sort of a cell block pitch , slit width , or the vertical cross section 
configuration over the direction of extrusion of a cell block according to the cellular structure search for . 
[0073] Moreover, the thing into which the plastic matter of a substantially different property is introduced when 
preparing two or more honeycomb sections from which abbreviation correspondence is carried out at two or more 
honeycomb sections which consist of an ingredient of a different property, and the cellular structure differs and which 
is made different [ the cellular structure ] for every part is desirable. 

[0074] It is more desirable that they are less than seven eels, it is desirable that the difference of the boundary like each 
part of the mouthpiece with which the plastic matter from which the property after baking differs is specifically 
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introduced, and the boundary like each part of the mouthpiece made into a different configuration and structure is less 
than ten eels, and it is [ it is still more desirable that they are less than five eels, and ] desirable that they are especially 
less than three eels. 

[0075] By the manufacture approach of this invention, it considers as a final product by usually calcinating the Plastic 
solid of the acquired honeycomb structure. After baking dries a Plastic solid by microwave, hot blast, etc., calcinating 
is usually desirable. 
[0076] 

[Example] Hereafter, although an example explains this invention concretely, this invention is not limited to these 
examples at all. In addition, evaluation of the honeycomb structure object acquired in each example and the example of 
a comparison was performed by the following approaches etc. 
[0077] (The evaluation approach) 

1. It measured by the mercury press fit type porosimeter by the average pore size microphone ROMERI tick company. 

2. It asked by count from the true specific gravity and the total pore volume of a component of a porosity honeycomb 
structure object. Moreover, pore volume was measured by the mercury press fit type porosimeter by the microphone 
ROMERI tick company. 

3. Water absorption JIS R2205 It measured by the approach of a publication. 
[0078] (An example and example of a comparison) 

an example 1 - the first ceramic raw material which consists of a cordierite-ized ingredient with which the properties 
after baking differ, respectively as a ceramic raw material first, and the second ceramic raw material were prepared, 
respectively. 

[0079] Subsequently, with water using each ceramic raw material as a medium, it supplied to a vacuum kneading 
machine different, respectively, each ceramic raw material and water were kneaded and fabricated, and the plastic 
matter which consists of the first ceramic raw material which has the shape of a cylindrical shape with a diameter of 
150mm, and the plastic matter which consists of the second ceramic raw material which has plate-like [ with a width of 
face / of 475mm / and a thickness of 40mm ] were obtained. 

[0080] Subsequently, the compound plastic matter which twisted the plastic matter which consists of the second 
ceramic raw material which has plate-like around the perimeter of a plastic matter which consists of the first ceramic 
raw material which has the shape of a cylindrical shape, and was united with it was produced. 
[0081] Subsequently, it supplied to the ram type extruding press machine which arranged the mouthpiece with which 
the cellular structures differ the compound plastic matter of the shape of an acquired cylinder in a center section with a 
diameter of 120mm and its periphery section, and extrusion molding was performed. 

[0082] Subsequently, the through tube of the honeycomb section which consists the acquired Plastic solid of the first 
ceramic raw material after desiccation by hot blast and microwave After ******(i n g) alternately in respect of the both 
ends to penetrate and calcinating, the catalyst which uses Pt as a principal component is supported to the septum of the 
honeycomb section which consists of the second ceramic raw material. The with die-length [ of 203mm ] and a 
diameter of 190mm honeycomb section which is cylindrical and consists of the first ceramic raw material acquired the 
honeycomb structure object and the honeycomb structure object established in the cylindrical shape-like field with a 
diameter [ of this alignment ] of 120mm. 

[0083] When the property of the acquired honeycomb structure object is investigated, in the honeycomb section which 
consists of the first ceramic raw material 0.25mm in 30 micrometers of average pore size, 91% of water absorption, 
70% of porosity, septum thickness In the honeycomb section which the cross-section configuration of eel consistency 
0.465 eel / mm2 (300 eel / square inch), and the direction of a path of a through tube is a square, and becomes from the 
second ceramic raw material It was the cross-section configuration square of 0.1mm [ in 5 micrometers of average pore 
size, 17% of water absorption, 30% of porosity, and septum thickness ], and eel consistency 0.930 eel / mm2 (600 eel / 
square inch), and the direction of a path of a through tube. 

[0084] Moreover, as shown in drawing 1 1 , this honeycomb structure object 1 was grasped in the metal case 40, and the 
exhaust pipe 41 of a 2400 cc diesel power plant was made to correspond to the first honeycomb section 1 1 which 
consists of the first ceramic raw material, it arranged, and the exhaust gas purge was produced. 
[0085] Exhaust gas is introduced from the exhaust gas installation way 39 formed with the outer wall of an exhaust 
pipe 41, and the wall of a metal case. The second honeycomb section 10 which functions as a catalyst object which 
consists of the second ceramic raw material and changes NO into N02, When it was made to go via the first 
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honeycomb section 1 1 which consists of the first ceramic raw material and functions considering particulate matter as 
uptake and a filter to remove in order and exhaust gas was purified, the outstanding emission-gas-purification engine 
performance was accepted. Moreover, about the honeycomb structure object after a trial, when damage, deformation, 
etc. were checked, the damage on exfoliation, a crack, etc., the deformation of a through tube including the joint of both 
the honeycomb section, etc. were not accepted at all. In addition, the arrow head in drawing 1 1 shows the travelling 
direction of exhaust gas. 

[0086] an example 2 — the first ceramic raw material and the second ceramic raw material which consist of a silicon 
carbide ingredient with which the properties after baking differ, respectively as ceramic raw materials first were 
prepared, respectively. 

[0087] Subsequently, the screw-type extruder style of 1 which extrudes and carries out the first ceramic raw material It 
is prepared corresponding to a center section with a central point [ of the inlet-port end face of a mouthpiece ], and a 
diameter [ of this alignment ] of 90mm. The extrusion-molding equipment which has the guide section which other 
screw-type extruder styles which extrude and carry out the second ceramic raw material open for free passage in a 
center section and the periphery section of this alignment of the mouthpiece mentioned above is used. Each ceramic 
raw material with a medium It supplied to a screw-type extruder style different, respectively, and kneading and 
extrusion molding of each plastic matter obtained were synchronized at each extruder guard, and was performed, and 
the Plastic solid of honeycomb structure was produced. Under the present circumstances, as a mouthpiece, that from 
which the cellular structure differs in a center section and the periphery section was used. 

[0088] Subsequently, it calcinated, after ******(i n g) alternately the through tube of the honeycomb section which 
consists the acquired Plastic solid of the first ceramic raw material after desiccation by microwave in respect of the 
both ends to penetrate. Then, the catalyst which uses Pt as a principal component was supported to the septum of the 
honeycomb section which consists of the second ceramic raw material, and the honeycomb section which consists of 
the first ceramic raw material acquired the honeycomb structure object and the honeycomb structure object of the shape 
of a cylinder with a die length [ of 152mm ], and a diameter of 144mm established in the cylindrical shape-like field 
with a diameter [ of this alignment ] of 90mm. 

[0089] When the property of the acquired honeycomb structure object is investigated, in the honeycomb section which 
consists of the first ceramic raw material 0.3mm in 10 micrometers of average pore size, 45% of porosity, 27% of water 
absorption, septum thickness In the honeycomb section which is the cross-section configuration square of eel 
consistency 0.3 10 eel / mm2 (200 eel / square inch), and the direction of a path of a through tube, and consists of the 
second ceramic raw material The cross-section configuration of 0. 15mm [ in 4 micrometers of average pore size, 20% 
of porosity, 9% of water absorption, and septum thickness ] and eel consistency 0.620 eel / mm2 (400 eel / square 
inch), and the direction of a path of a through tube was a hexagon. 

[0090] Moreover, as shown in drawing 1 1 , this honeycomb structure object 1 was grasped in the metal case 40, and the 
exhaust pipe 41 of a 2400 cc diesel power plant was made to correspond to the first honeycomb section 1 1 which 
consists of the first ceramic raw material, it arranged, and the exhaust gas purge was produced. 
[0091] Exhaust gas is introduced from the exhaust gas installation way 39 formed with the outer wall of an exhaust 
pipe 41, and the wall of a metal case. The second honeycomb section 10 which functions as a catalyst object which 
consists of the second ceramic raw material and changes NO into N02, When it was made to go via the first 
honeycomb section 1 1 which consists of the first ceramic raw material and functions considering particulate matter as 
uptake and a filter to remove in order and exhaust gas was purified, the outstanding emission-gas-purification engine 
performance was accepted. Moreover, about the honeycomb structure object after a trial, when damage, deformation, 
etc. were checked, the damage on exfoliation, a crack, etc., the deformation of a through tube including the joint of both 
the honeycomb section, etc. were not accepted at all. In addition, the arrow head in drawing 1 1 shows the travelling 
direction of exhaust gas. 

[0092] an example 3 - the first ceramic raw material which consists of a cordierite-ized ingredient with which the 
properties after baking differ, respectively as a ceramic raw material first, and the second ceramic raw material were 
prepared, respectively. 

[0093] Subsequently, the extruder style of the screw type of 1 which extrudes and carries out the first ceramic raw 
material is arranged corresponding to the center section of a mouthpiece. Other screw-type extruder styles which have 
two or more screws which extrude and carry out the second ceramic raw material Each ceramic raw material is thrown 
into a screw-type extruder style different, respectively using the extrusion-molding equipment arranged in the periphery 
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section of the screw-type extruder style of 1. Kneading of each ceramic raw material and the extrusion of each plastic 
matter obtained were synchronized at each extruder guard, and was performed, and the Plastic solid of honeycomb 
structure was produced. Under the present circumstances, as a mouthpiece, that from which the cellular structure differs 
in a center section and the periphery section was used. 

[0094] subsequently, after drying and calcinating the acquired Plastic solid, to the septum of the honeycomb section 
which consists of the second ceramic raw material To the septum of the honeycomb section which supports the catalyst 
which uses Pt and Pd as a principal component, and consists of the first ceramic raw material Zeolite The adsorption 
layer which uses ZSM-5 (product made from The PQ) as a principal component is prepared. The honeycomb section 
which consists of the first ceramic raw material acquired the honeycomb structure object and the honeycomb structure 
object of the shape of a cylinder with a die length [ of 152mm ], and a diameter of 144mm established in the cylindrical 
shape-like field with a diameter [ of this alignment ] of 45mm. 

[0095] When the property of the acquired honeycomb structure object is investigated, in the honeycomb section which 
consists of the first ceramic raw material 150 micrometers in 3 micrometers of average pore size, 10% of water 
absorption, 20% of porosity, septum thickness In the honeycomb section which is the cross-section configuration 
triangle of 0.620 eels / mm2 (eel consistency 400 eel / square inch), and the direction of a path of a through tube, and 
consists of the second ceramic raw material The cross-section configuration of 100-micrometer [ in 7 micrometers of 
average pore size, 22% of water absorption, 35% of porosity, and septum thickness ] and eel consistency 0.465 eel / 
mm2 (300 eel / square inch), and the direction of a path of a through tube was a hexagon. 
[0096] Moreover, this honeycomb structure object was grasped in the metal case, the exhaust pipe of a 3000 cc 
gasoline engine was arranged corresponding to the end face of 1 of a honeycomb structure object, and the exhaust gas 
purge was produced. 

[0097] When it introduced into the second honeycomb section which functions as a three way component catalyst 
object which consists exhaust gas of the second ceramic raw material, and carries out oxidation reduction of HC, CO, 
and NOx, and the first honeycomb section which functions as adsorbent which consists of the first ceramic raw 
material and adsorbs a hydrocarbon component and exhaust gas was purified, the outstanding emission-gas-purification 
engine performance was accepted. Moreover, about the honeycomb structure object after a trial, when damage, 
deformation, etc. were checked, the damage on exfoliation, a crack, etc., the deformation of a through tube including 
the joint of both the honeycomb section, etc. were not accepted at all. 

[0098] The honeycomb structure object of the shape of a cylinder with a die length [ of 203mm ] and a diameter of 
190mm was acquired like the example 1 to the whole except having used what has the same cellular structure as having 
used the raw material with which the property after baking consists of the same cordierite-ized ingredient whose 
number is one as an example of comparison 1 ceramic raw material, and a mouthpiece. 

[0099] When the property of the acquired honeycomb structure object was investigated, the cross-section configuration 
of 0.25mm [ in 7 micrometers of average pore size, 22% of water absorption 35% of porosity, and septum thickness ] 
and eel consistency 0.465 eel / mm2 (300 eel / square inch), and the direction of a path of a through tube was a square 
with the whole honeycomb structure object. 

[0100] Moreover, as shown in drawing 1 1 , this honeycomb structure object 1 was grasped in the metal case 40, and the 
exhaust pipe 41 of a 2400 cc diesel power plant was made to correspond to the first honeycomb section 1 1 which 
consists of the first ceramic raw material, it equipped, and the exhaust gas purge was produced. 
[0101] Exhaust gas is introduced from the exhaust gas installation way 39 formed with the outer wall of an exhaust 
pipe 41, and the wall of a metal case. The second honeycomb section 10 operated as a catalyst object which changes 
NO into N02, The place which was made to go via the first honeycomb section 1 1 as which particulate matter was 
operated as uptake and a filter to remove in order, and purified exhaust gas, The pressure loss of the first honeycomb 
section 1 1 operated as a filter became large 3 or more times compared with the honeycomb structure object of an 
example 1, and did not function enough as an exhaust gas purge. In addition, the arrow head in drawing 1 1 shows the 
travelling direction of exhaust gas. 
[0102] 

[Effect of the Invention] According to this invention, as explained above, different high engine performance according 
to a demand can be demonstrated for every honeycomb section, moreover, there is no local stress concentration by 
existence of the configuration mismatching of each honeycomb section and a jointing material for corrugated 
fibreboard, and the especially suitable honeycomb structure object for heat sound engines, such as an emission-gas- 
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purification system, a heat exchanger, a solid electrolyte cell, and a sound wave-motion cooling system, etc. with the 
high dependability at the time of use etc. can be offered. Moreover, this invention can offer the manufacture approach 
that the honeycomb structure object which has such an outstanding property can be manufactured by low cost 
according to a simple and positive stroke. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The honeycomb structure object which is a honeycomb structure object by which two or more through tubes 
are formed in shaft orientations by two or more septa, and is characterized by being constituted by two or more 
honeycomb sections which consist of an ingredient of the property that these honeycomb structure objects differ, and 
for these two or more honeycomb sections joining directly, and unifying them, respectively. 
[Claim 2] this - ** — a property — an ingredient — from — becoming plurality — a honeycomb — the section — 
honeycomb structure — the body - a medial axis - containing ~ a center — a field — preparing — having — differing -- 
a property — one — an ingredient — from — becoming — the — one — a honeycomb -- the section — a center — a field — 
surrounding — adjoining — a periphery — a field — preparing — having ~ differing a property — others — an ingredient 
- from - becoming - the ~ two - a honeycomb - the section — constituting — having — **** — being according to 
claim 1 -- honeycomb structure — the body . 

[Claim 3] The honeycomb structure object according to claim 1 or 2 from which the ingredient which constitutes these 
two or more honeycomb sections is different in porosity, average pore size, or at least one sort of properties of water 
absorption. 

[Claim 4] A honeycomb structure object given in any 1 term of claims 1-3 whose ingredients which constitute these 
two or more honeycomb sections are 5 - 80% of porosity. 

[Claim 5] A honeycomb structure object given in any 1 term of claims 1-4 whose ingredients which constitute these 
two or more honeycomb sections are 0.5-100 micrometers of average pore size. 

[Claim 6] A honeycomb structure object given in any 1 term of claims 1-5 whose ingredients which constitute these 
two or more honeycomb sections are 1 - 95% of water absorption. 

[Claim 7] A honeycomb structure object given in any 1 term of claims 1-6 constituted by two or more honeycomb 
sections from which this honeycomb structure object differs by at least one sort of a eel consistency, septum thickness, 
or the cross-section configuration of the direction of a path in this through tube in the cellular structure. 
[Claim 8] this - ** - two or more honeycomb sections of the cellular structure - this - ** - a honeycomb structure 
object given in any 1 term of claims 1-7 established substantially corresponding to two or more honeycomb sections 
which consist of an ingredient of a property. 

[Claim 9] The honeycomb structure object according to claim 7 or 8 with which these two or more honeycomb sections 
have 0. 1 55 to 3. 101 eel / eel consistency of mm2 (100-2000 eel / square inch). 

[Claim 10] A honeycomb structure object given in any 1 term of claims 7-9 in which the septum of two or more of 
these honeycomb sections has the thickness of 25-500 micrometers. 

[Claim 1 1] A honeycomb structure object given in any 1 term of claims 1-10 which are at least one sort chosen from 
the group which the ingredient which constitutes these two or more honeycomb sections becomes from cordierite, 
silicon carbide, silicon nitride, an alumina, a mullite, lithium aluminium silicate, aluminum titanate, and a zirconia. 
[Claim 12] A honeycomb structure object given in any 1 term of claims 1-1 1 by which these a part of two or more 
honeycomb sections come to support the metal which has catalyst ability to this septum. 

[Claim 13] A honeycomb structure object given in any 1 term of claims 1-12 to which these a part of two or more 
honeycomb sections have the adsorption layer which adsorbs a hydrocarbon to this septum. 
[Claim 14] It is a honeycomb structure object given in any 1 term of claims 1-13 which these a part of two or more 
honeycomb sections are constituted by the septum which has filtration ability, stop one edge about a predetermined 
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through tube in respect of the both ends where this through tube penetrates the through tube formed by the septum 
which has this filtration ability, stop the other-end section about a residual through tube, and come to ******. 
[Claim 15] The honeycomb structure object according to claim 14 used considering the particulate matter contained in 
dust-containing fluid as uptake and a filter to remove. 

[Claim 16] As a raw material which is the manufacture approach of the honeycomb structure object which kneads the 
raw material and medium which use a ceramic ingredient as a principal component, obtains a plastic matter, and carries 
out extrusion molding of this plastic matter, and uses this ceramic ingredient as a principal component These two or 
more raw materials are kneaded with this medium at kneading-machine guard different, respectively using two or more 
raw materials with which the properties after baking differ. The manufacture approach of the honeycomb structure 
object characterized by extruding and making these two or more plastic matters into coincidence after obtaining two or 
more plastic matters from which the property after baking differs and introducing these two or more plastic matters into 
the location where mouthpieces differ, respectively. 

[Claim 17] The manufacture approach of the honeycomb structure object according to claim 16 which introduces into 
the mouth piece the compound plastic matter which unified these two or more plastic matters, and extrudes and makes 
coincidence these two or more plastic matters. 

[Claim 18] the perimeter of the plastic matter of 1 to which this compound plastic matter consists of an ingredient of 1 - 
- this - the manufacture approach of a honeycomb structure object according to claim 17 that the plastic matter of 1 is a 
thing which comes to arrange other at least one or more plastic matters from which the property after baking differs. 
[Claim 19] The manufacture approach of the honeycomb structure object according to claim 18 which introduces these 
two or more plastic matters into the location where mouthpieces differ, and extrudes and makes them coincidence by 
extruder style different, respectively. 

[Claim 20] The manufacture approach of the honeycomb structure object according to claim 19 which is the extruder 
style of the screw type to which this extruder style performs continuously extrusion of the plastic matter obtained by 
kneading with the raw material and this medium which use this ceramic ingredient as a principal component, and this 
kneading according to a series of processes. 

[Claim 21] The manufacture approach of a honeycomb structure object given in any 1 term of claims 16-20 from which 
these two or more raw materials differ by at least one sort of porosity, average pore size, or water absorption in the 
property after the baking. 

[Claim 22] The manufacture approach of a honeycomb structure object given in any 1 term of claims 16-21 from which 
at least one sort of the cell block pitch of the mouth piece, slit width, or the vertical cross-section configuration over the 
direction of extrusion of a cell block is substantially different for every part where each plastic matter from which the 
property after this baking differs is introduced. 
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[Translation done.] 



